In contemporary times, wildlife managers attempt to provide solutions to problems arising from conflicting uses of the environment by humans and nonhuman animals. Within the Kangaroo Management Zones of New South Wales (NSW), the commercial culling "solution" is one such attempt to perpetuate kangaroo populations on pastoral land while supporting farmers in continuing inefficient sheep farming. Because wildlife management rests on a distinction between the "nature" of humans and animals, then humanist attention to standards of individual welfare need not interrupt the process whereby individual animals are killed within an economic framework designed to improve habitat management for the conservation of their populations. Building on Thorne's (1998) discussion of the meanings scripted onto individual kangaroo bodies, this paper explores the utilitarian underpinnings of the commercialization approach and considers the ethical implications of constructing the population as resource, even if this results in an improvement in the welfare of individual kangaroos.
Wallaroo (M. robustus robustus) may be shot for commercial purposes within specific Kangaroo Management Zones west of the Great Dividing Range under licenses issued by the National Parks and Wildlife Service (now within the Department of Environment and Conservation). This is a policy response to the economic ramifications of macropodid consumption of grasses within stock paddocks, as well as the changes to the vegetation that result from some 7.7 million large, herbivorous macropodids grazing (2000 estimate within KMP). As Thorne (1998, p. 178) notes, the recent movement from noncommercial, permit-based culling to the introduction of a market for culled animals occurred in line with the increasing political force of arguments of kangaroo abundance. While Thorne discusses the process by which the label of pest denies the agency of the kangaroo, this paper focuses on the nexus between arguments supporting commercialization for reasons of ecological sustainability and those that believe commercialization will improve animal welfare outcomes by constructing the population as resource, such that the intact bodies of dead kangaroos have market value.
The Ethical Basis of Wildlife Harvesting
It is noteworthy that in declaring the overarching goal of kangaroo management in NSW to "maintain viable populations of kangaroos throughout their natural ranges in accordance with the principles of ecologically sustainable development," the KMP considers the individual kangaroo's interests in continued life justly overridden for the purposes of population conservation.
Assuming that the social construction of wildlife rests (implicitly or explicitly) on an ethical stance, an investigation of these motivations are relevant to a discussion of the KMP wildlife management policy.
Particularly relevant is the acceptance in the KMP that kangaroos are indeed overabundant and that their populations present significant competition for feed against introduced stock. Given that the KMP is the product of advice given to the Minister for the Environment by a Scientific Committee on Wildlife Use that channels stakeholder views, we can expect that the decision to cull commercially reflects the most powerful discourse among stakeholders. If we prima facie accept farmers' statements that kangaroos are indeed overabundant, we can argue that exercising human agency through the cull is justified in 296 • Jacqueline Mills order to reach the most appropriate outcome. This is a worldview where the merits of an action are determined solely by the "rightness" of their consequences (Hackett, 1998, pp. 19, 20) . If culling "remedies" kangaroo overabundance and, in doing so, promotes the social benefits of increased sheep productivity and conditions conducive to conservation of kangaroo populations, then it is just. This ethical approach incorporates an anthropocentric type of utilitarianism: a measure of the total benefits (utility) and total costs (disutility) of an action for human society (Hackett, 1998, p. 21) . This worldview aligns economic productivity with social welfare. Within neoclassical economics, the harvesting of macropodids is an economic response to the problem of native herbivores out-competing stock where stock is valued within a market. In culling the kangaroos, a significant impediment to productivity is removed. A larger utility value benefits society as a whole, because aggregate wealth can serve as a proxy for the happiness of society (Barbier et al., 1994, p. 20) . The power of this anthropocentric variant of utilitarian thought within contemporary society is such that ecological arguments for culling can be readily incorporated into economic arguments using the language of social benefits and costs.
If, however, one was to assume that kangaroos hold preferences as humans do, then their interest in continued life must be incorporated into the evaluation of actions aiming to maximize utility. In allowing that sentient beings are conscious of their own "wants and desires," their interests may be brought into moral consideration (Singer, 1993, p. 277) . This may mean that the denial of their interests through culling may constitute a cost that is not outweighed by the utility value of a corresponding increase in benefits for ecosystem integrity and pasture availability for stock. The ethics of culling, then, rests on the question of whether an animal's "interest in continued life . . . may be justly overridden" (Gunn, 2003, p. 401) for the aggregate welfare of animals in the wild. In contrast to those animal rightists who are concerned with the animal's right to life, the animal welfare position is concerned less with the animal's interest in continued life than in the circumstances of that life and process of death. To demonstrate, while animal rights advocates might argue that culling is unethical-even in the case of species having over-extended environmental carrying capacity such that they are starving-those primarily motivated by welfare concerns would Market Forces and Kangaroos • 297 argue that they are "obligatory management species" (Gunn, p. 403) . "Therapeutic hunting" (Varner, 2003, p. 411 ) is the lesser of two evils to minimize the pain the animals suffer in starvation. This is a seeming paradox: In valuing the kangaroo at the point of death (they can not be traded live), we improve individual welfare; in taking the life of individuals, we provide for the continued life of populations.
The incorporation into the KMP of an environmental ethic constructing "individuals as disposable items" in pursuit of the aggregate good (Sapontzis, 1987, p. 263) The complexity of this arrangement can properly be understood only with an in-depth analysis of commercialization as an economic mechanism within the KMP. This system works within the tradition of anthropocentric utilitarian thought and action: By placing a resource value onto kangaroos, the system allows individual humans to continue to act in their own self-interest in isolation from a relationship of stewardship with the environment. The idea is, however, to align private incentive with social interest in conservation of land and of kangaroo populations. Of course, the ethical acceptability of such an approach will always be debatable. Nowhere is a genuine "ecological conscience" (Leopold, 1948 (Leopold, /1966 ) required with individuals taking "responsibility for the health of the land" (Leopold, p. 258) . Instead, acting in the interests of the "integrity, stability and beauty of the biotic community" (Leopold, p. 243) requires only attention to the market value of kangaroo products. If one believes that the merits of commercialization can be evaluated on the ethical basis of the strategy's consequences, then an analysis of the effectiveness of the KMP economic framework is necessary.
Are Economic Valuations of Wildlife an Effective Conservation Tool?
The major problem in analyzing the KMP is in identifying how a commercialization framework ties into the objectives of the KMP, which are voiced in scientific terms. It is not clear why policy-makers became convinced that commercialization is needed to meet the plan's objective of "maintaining viable populations of kangaroos throughout their ranges in accordance with the principles of ecologically sustainable development" (NSW Kangaroo Management Program, 2001, p. 2) . In other words, there is no specific link between scientific or environmental vision and economic goal.
The KMP does not state whether the aim of commercialization is to compensate farmers for the private cost of culling kangaroo "pests"-and, therefore, to encourage continued investment in sheep and cattle farming-or to change the status of kangaroos to that of a "renewable resource," thereby providing an incentive for farmers to protect natural habitat. One would expect that if the aim is indeed to provide incentive to harvest kangaroos rather than sheep, there would be an explicit recognition that sheep-and cattle-grazing in the rangelands is ecologically unsustainable and economically inefficient (Kirkpatrick & Amos, 1985, p. 94) . There is no such argument, suggesting that the commercialization framework emanates from farmers' political pressure for economic returns from routine culling activities (Shepherd & Caughley, 1987, p. 207) . This is despite a 1987 analysis of 810 sheep properties in the western division of New South Wales, showing that properties-when government subsidies are taken into account-demonstrate a net loss to wealth of NSW (social cost) (Shepherd & Caughley, p. 206) . This social cost can be measured in terms of land degradation as well as the cost of subsidizing inefficient farming practices.
However, prior to commercialization, landholders have borne the private cost of culling activities, presumably because the marginal benefit of culling
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kangaroos-in terms of increased grazing productivity in their absence-has outweighed the marginal cost of culling. However, increased productivityreduced costs per unit of output (Turner, Pearce, & Bateman, 1994) -has only been possible due to subsidies that disguise the sheep and cattle industry's inefficiency, therefore allowing culling activities to proceed on the basis of their marginal benefit. Under a subsidy regime, it is rational for individuals to bear the costs of damage mitigation and irrational to decrease the ratio of sheep to kangaroos. "Subsidies tend to encourage relatively high production levels and low operational efficiency" (National Institute of Economic and Industry Research, 1996, p. 16) , so that the marginal private benefit of grazing stock at an additional unit outweighs marginal cost of culling one extra kangaroo unit. The level of economic stability brought to the sheep industry by subsidies means that the opportunity cost of achieving the sustainability benefits of decreasing the ratio of sheep to kangaroos is the loss of subsidies.
If the aim of the KMP is to provide economic incentive to develop kangaroo farming, subsidies must be removed from cattle and sheep farming. This must occur before landholders will invest in a larger kangaroo stock, because otherwise the private value of the kangaroo stock is likely to be lower than the value of livestock production foregone.
Does the KMP Reverse the Social Costs of Sheep Farming?
When private costs of sheep production are artificially lowered, there is a situation of market failure where market-based incentives for behavior fail to correspond with present and future economic interests of the whole society (Rasker, Martin & Johnson 1992, p. 343) . In other words, there is an environmental externality of land degradation from sheep farming with its social costs (of degradation) constituting a negative impact on the "wellbeing of bystanders" (Gans, King, & Mankiw, 1999, p. 194) .
Precisely which social group bears this cost is difficult to ascertain: Although the next generation will certainly bear the cost of land rehabilitation, affected parties could range from tourists who experience degraded environments to local communities experiencing loss of amenity. In terms of the economic "solution" of kangaroo commercialization, social cost would be borne by animal rights activists concerned with the net loss of wild life and taxpayers funding costs of monitoring harvesters.
The major point is that, in allowing farmers to profit from culled pests. the KMP furthers the subsidy effect, whereby the costs of culling as part of sheep and cattle farming are disguised. This is not a rational policy-making response to the problem of land degradation and economic inefficiency, because-in allowing the market to compensate farmers for the costs of culling associated with sheep farming-it lowers the costs of continuing as usual. This provides an incentive for farmers to invest further in sheep farming. While the private costs of culling are minimized by the KMP commercialization policy, the social costs of kangaroo harvesting are not fully explored by policy-makers.
Although some humans suffer the cost of the ecological externality associated with sheep farming, Thorne (1998, p. 175) points out that it is the kangaroos killed who suffer most of the costs in terms of loss of life. In emphasizing the animals' value as renewable natural resources, the KMP ignores the fact that loss of native species to private interests at the point of death is a net social cost to a wide range of stakeholders. This is the opportunity cost (Gans et al., 1999, p. 6 ) that environmentalists, scientists, animal welfare groups, tourist operators, and future generations must bear in order to reap the social benefits of the alternative: conservation of kangaroos and their habitat as commercialization provides an incentive for landholders to better manage the environment.
Does the KMP Improve Economic Efficiency?
The question is whether the economic framework of kangaroo commercialization in the KMP-without the support of specific economic instrumentsis enough to change the status of kangaroo from pest to resource to provide incentive for landholders to conserve land to provide habitat for kangaroos.
Although the KMP may play a part in changing attitudes toward native animals, it will not by itself ensure optimal efficiency in kangaroo and sheep production (Kirkpatrick & Amos, 1985, p. 94) . In other words, it will not ensure the attainment of a level of production of sheep to kangaroos where no person can be made better off without decreasing the welfare of another (Common, 1995, p. 130) . This is largely because, in order to meet conservation objectives, the commercial production of kangaroos must be regulated within a quota system (Environment Australia, 2003) : There is an uneasy link between law/regulation and economics. In linking regulatory mechanisms with the Market Forces and Kangaroos • 301 market, quantity (supply) is based on quotas that change with environmental stochasticity (assuming that quota opportunities are fully taken up by landholders wanting to minimize productivity losses from kangaroos). With supply based on conservation-driven concerns, the market-based system fails to reach an optimal level of efficiency, because supply cannot fluctuate to meet changes in demand (Shepherd & Caughley, 1987, p. 209 ).
The problem is that-within the quota system-conservation and economic imperatives collide: In order to minimize damage to crops and pastures caused by kangaroos, there is an incentive to set harvest quotas that impinge on kangaroo population viability. However, both for conservation reasons and for support of the kangaroo industry so as to provide an alternative industry for farmers, harvesting must be sustainable to avoid widely fluctuating populations that mean years of zero yield (Webb, 1997, p. 7) . Economic imperatives also collide with the social objectives of the KMP: Although kangaroos become renewable resources as carcasses, in life they retain their socially constructed status as pastoral pests. This has meant that debate over kangaroo welfare has centered at the point of their transition at death from pest to resource.
Discussion of the welfare of animals' lives has been rare, although the Senate Select Committee on Animal Welfare (Parliament of Australia Senate, 1988) has called for improved rangeland management as a means to ensure the nutritional requirements of native herbivores are met.
Conclusions
It may be that reservations regarding moral justifications of an economic system that reads value into death may rest on a particular abhorrence to the destruction of the animal's agency purely on the basis of the animal's consumptive value. The language of social benefit associated with commercial harvesting-where harvesting combines to produce environmentally and economically optimal outcomes-rests on a human-centered appreciation of the utility of individual animals that denies the animals' rights to continued life. Despite the potential of commercial harvesting to align human economic self-interest with the conservation of wildlife populations, the weaknesses of such a program should also be recognized. Because the KMP embraces the privatization of natural resources, it fails to challenge the exclusion of non-human interests that occurs during the calculation of total benefits and costs.
Even within utilitarian language, there is a social cost of commercial harvesting not accounted for by policy-makers. This is the spiritual loss of knowing that perpetuation of kangaroo populations and conservation of rural lands occur at the price of millions of individual lives.
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